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* Performance of GPM-DPR profile
classification module.

e Validation of profile classification module
with ground radar.

e Enhancement of profile classification
module.



DPR Profile Classification Module
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GPM-DPR level 2 algorithm flow chart
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» Classify stratiform, convective , other rain type
» Detect melting layer
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DPR Profile Classification Module
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Schematic plot of DFRm profile with key points A, B,
C, and D. Point A: slope of DFRm has peak value.
Point B: local maximum of DFRm. Point C: local
minimum of DFRm. Point D: DFRm value near
surface.
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Vertical DFRm profile Flowchart in Version 4
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Rain type count comparison between dual-frequency and Ku only methods

count 15 orbits (2014/07/01)
6000 T T T T
5000 —
4000 stratiform
— convective
3000 - e Other
——  ku-only
2000 COonv. _
other
0 0 1IO 2IO 310 4IO 50
angle bin #

Results based on most updated version 4 algorithm

count

6000

5000

4000

- $ 3000

2000

1000

15 orbits (2014/07/01)

stratiform
— convective

e other ‘E>
——  ku-only

M
0 10 20 30 40 50
angle bin #



XS

Performance of Module
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Performance of Module
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* Performance of GPM-DPR profile
classification module.

e Validation of profile classification module
with ground radar.

e Enhancement of profile classification
module.
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Validation with Ground Radar (Nexrad)

WSR-2BD LOCATIONS

Picture from http://www.nws.noaa.gov
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Case |: DPR overpass with KHGX radar on O1/11/15 at 13:51:52 UTC
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Case 2: DPR overpass with KFWS radar on 03/18/15 at 08:56:09 UTC
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Case 3: DPR overpass with KMLB radar on 01/13/15 at 02:25:17 UTC
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* Performance of GPM-DPR profile
classification module.

e Validation of profile classification module
with ground radar.

e Enhancement of profile classification
module.
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Enhancement of Profile Classification Module

* Add the ability to perform snow/rain separation
using information from DFRm, reflectivity at Ku
and other (storm depth etc).

» Stretch Goal:Add the ability to perform snow

type classification (aggregates, graupel etc) using
information from DFRm and reflectivity at Ku.

* Add the ability to tag multiple scattering effect.

colgage
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Enhancement of Profile Classification Module

» Snow/ rain separation

Slide curtsey Toshio lguchi
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Overpass 200027 20140317

» Snow/ rain separation

.-
ssification in@)g (SI)” to perform snow/rain separation
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ARM radar (X and Ka band )Finland snowfall experiment
(BAECC SNEX Feb |-Apr 30, 2014)
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Observations from D3R Radar

Feb 26, 2015 Wallops Island

8

7k

6+

Height [km]
ND w

[
I

|
——DFRm
—7Z7Zm
ku

_kaa

(¥
T

NN
T

Zm/DFRm [dBZ/dB]

40




Enhancement of Profile Classification Module

»> Snow type identification
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Enhancement of Profile Classification Module

Vertical profile
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Enhancement of Profile Classification Module

» Multiple Scattering effect _
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Enhancement of Profile Classification Module

» Multiple Scattering effect

Vertical profile

Approach to tag multiple
scattering
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Summary and Conclusion

* GPM-DPR dual-frequency profile classification
module is working well. Comparison of dual-
frequency algorithm with TRMM legacy Ku
algorithm illustrates reasonable results.

* Validations are made with ground radar system and
show excellent match in melting layer detection
with Nexrad radar.

* Enhancement of the algorithm is needed in several
areas including snow/rain separation, snow type
identification, and multiple scattering effect etc.
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